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(54) FLOW RATE-MEASURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flow rate- 
measuring apparatus which does not damage a flow rate 
measurement element, is highly reliable even after long 
use, and has improved pulsating characteristics even in 
a state where dust and moisture are present in an 
aspiration pipe. 



SOLUTION: An introduction means is provided near the 
outlet of a sub passage in the flow rate-measuring 
apparatus, where the introduction means introduces the > 
flow in the opposite direction of the main passage into 
the sub passage via the outlet. 
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1 

MfasiJjimtt, Miaias^s^iPtucup-r § ftp t, 

mmmw&<DitintmK, fufa3£jis§©iSWfRj©fttft 
wiaap=fe/i-LTiuf2i!ia£SF i 3t«A-rs#A¥m io 

[iM«2] i^iu^t, 

EKJ: 9 , tuiatHP^/l-LTlulSIiJjiKrttiulB^lBi 
©Mft£«A^-£ c k£#M t? 3if SftiJ8fi 0 

cw*^ 3 ] if $tm i t^v^T, 
MisiijjiESti, Miamp tMia^m^ i: ©wk agp^ 

Mte*A¥im, tuiaffipi^feMiajM^iRioTMij© 20 

ffi*» Mi3tflP<£D&MI3®73ft©±MiJ©ffiJ:9fcis 

mmm* 

I8fc 

HfcftI 7 ] if $.m 1 ~ 6 ©l^-f ftfrfc&V^T, 

Miasijam*«^-r§gWfi, i:&2o©gi$w;: 

Bo 

IM^MS ] ff*JR 1 ~6 <D^TftMZ$5^Ts 

[if >Rm 9 ] if Mm 1 ~ 8 co^-rnmc^r, 40 
MiasijaE§© ap^ s tuia^m*? * T'coiijassoM? 

k , fufai&ftli^fr 5 Ml affiilm© tfJP s -£©9J W© 

ri»*« 1 0] m&K 1 ~9 ov»rn^K*v»Tx 

tuia(±}P«2^-FJTfeD, 

Mian-® t IrI ciJ^ffM^nfcgfftampcDMjfitc©*, 
smB»A¥a*«»fccfc*w«fct*«aHfiii»ii. 

[«f#«i 1] «iSt 

«HBft«M»BSlO!R»BPKaftll*nfe»*^ l ~ 9 ©i>vf 50 
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n^ia«©^stt-ziijsgk, 

M©Pli&M 
[0 00 1] 

[0 0 0 2] 

[«©^ffi] siw&h©i«£w©®a^v 
mmmwz tu % A^Mia^ft are- 5 MMtf-MHB 

tfiRib^At < * Oxy^ei/^ y — o^tiri 
v«o ±M©x>^>m^c:f3^TfcsWm^^l: 

LT> #P^¥ 1 1-2 4 8 5 0 5*t&ffiEg2«©t>©tf 
[0 0 0 3] 

[&W##i*L<fc5£f5W£] LfrU WfMTI 1- 
2 4 8 5 0 5*4HlT?tt, IE»K:J«-5aijiBrtiJSfl:0 

iij*©KASMtc(i^xh, *4)\>mvmwnm 

-So 

[0 0 0 4] *%B^©BW«. KffiC^h^t-f 
[0 0 0 5] 

[iSM*fi?^f§fcto©¥i5] ±tagwa, iwtiip 
[0006] Mz.it ^ ±mm&, mtfm.ti*2x& 

S^lRl^n S ^ft ©MS t jMco^"[Ri^\»ltx § M*©M 

Sot, mfasijass«> idiBijiKos^iRitMn-rs 

tBPk, '>^< kfetuia^tH^?©±«Jti:ftgPk^{f 
ft*. MsettiPfcftLTtuiEraB&rtKgA-fSgA^ 
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[000 7] 

[0 0 0 8] M«f«fg? l Ht*m#9BB£ffiK&*>ft 

2 Mznmmm 3 1 lt nti' u =1 ^ii«i»«ft* 

SW4CVD (Chemical Vapor Deposition) ^©^jS"? 

ffimt-rzrctbK^ffiMBULTvy (p) 

So JfflR#fcLTtt, STaxM^&Stfe&^S: 
Sffl-T S c i: t <fc 0 &AflMOift^fl&$jft-9-« c 
£fcWc*£So 

[00 0 9] 3fcfc, ftgff 8 £ hxmitzs u 3 >g, r 
gWt^U3>**CVD«€»^-p«jS-rSo *©t£, 20 

9 WftST § awe, ¥fSH^ U 3 y«« 2 ©MS 
Jnft 4 fcJ&RLTVfct^ffifc C V D3£02fffilC 

do *©m> S^ttx-y^>^cJ;DSiig|39^JfM-r 
So £©=fc5fc£p{tt-S££K£9fSISgJnft4, iJ 

Wjgftl ot&So cnfciDSBauSBPfe^H'fSeii: 30 

[0010] mmmmm? 1 %*isf s^Jtft 1 1 
K-D^xtm-rz* *mi<D3&mi mm**?*. 

'^filllfitJ;!)M?ft5o 5#fti 1 £LT 

<D'\^^mtt7^vtmffl%mfenmir 40 

5 ©flWI^T 5 £&©»[§]$ 1 2*3d$ftl IK 

-mk Lxi&tikr im& t a 5 0 c * 15 spa 
&s 0 awssort»iM*«ffiflabT«Efi9Hiiif5 

? 1 S J5©HM»r 5 c tK J: t) ESS© 

'J^{fc£B5cfctf-e#Sfc«>, MfiffHRISBi oo© 
>M!Hfc£0S;:£tfT*£So 

[001 1 ] mmMmm? 1 tt^jfft 1 1 tx^s 50 



#FtS2 003-83788 
4 

WfifcSRftti lolli 3ttmtf&Jt«0lftttlfti 

mmsnrcimfo 1 1 »h 3 o t a-^ 

So B3fc43V»T\ ±5IS&1 7T?X7^y— ffrt,xy 
^>©^frfcflms^a (HIM 2 0) ttiMESl 8 ©A 
P3 13^5WP3 2fc|Rjj^5o 

[0012] iMmmm^ KDmmmzm 2R 

Xf®2 6fcJ:*»«fflW-.*. SMffift4«M^fcffi 

ffinft 5 icft LT-^sfiis < as «fc 5 tiwwsn*. 

C ©fSitfg^ft 4 ©f&£ «fc t) ±M«JMffiSt{* 6 RXTF 

mmmnmn* 1 m$ n-rm^t&eK a s „ mh 
m\ammmiaz±.ffiMfflmm.w 6 tT»iimffiJn; 
» 7 \i.mmmk 4 & ^ t < s fc»ra c^g 

OMSSfi-tfataSo iii:T\ 02OMM2 0©^ 

ic«, ±MflflMffist* 6 itym.mmum.nw 7 * 0 1 
ft 7 -tajsagiEiwr *o rsstiMifca^ cr, 

e: ntiS u s o e: oiass t <£ SSfi 

[0 0 13] -7^ H2©ih6flt2 10#&K:t4 x ±3i^ 

t)fe^^nsiiatj;D^s^m*ns 0 tot, 
*fgB^©flt«tfiJ*? 1 T?«, Kao&uiEiftfflffiJtft 5 ^ 
fs«i}gsift 4^5 (om&mic ct sw&stt&i^ & 

tf, 0 2 3 ic^-T j; o KftH&DtEElcft LTIHM#tt 
fti2 2 il)2M#ttft^ 2 4 SfE»^a#tti;a 

[0 0 14] 02 5*fflV^T, MS8tt©aV^SiJffl 

£§1 a\covxwmt** ittlHBK? 1 »a»» (fes 

*fS0JKSffl LTv^sM«l+iJ«? 1 ffltKfltifitt 1 0 
*WSl~2(j mgfi-e* S C a *» 5 , ©ASMffilc# 

s ns h im&i,ftnk&, fcfttmm htcm^ic a 

mm\m-Dxmm^<Dm^M.mmmm 1 0 0 ^-rsrc 
J6K{4, &mmmftfflm : ?i<D%mc%rii%>t>\ #z 
h atf Tk^tt s it s a^«jg -r s agtffc s o 
[0015] cnsiai-rs^afcLTiUBiftSfcj:?) 
sm^^x hRt?7j<»*^ws c t*^rtift0 2 5 1 

TjVfBRISgl 8*^5aT-$>So il©Mij3lSSt4AP3 1*^ 

mxvtc£UMiimft<DM®zwmLxffimmfflm? 
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i5 5~2oo/i mmrnwm.?^ $.wm 1 1 turn 5 

0 m/ s tt±-ffiitHftALfe«£T?fe* aatHii*? 1 

asstrai*? 1 (± 1 5 |tmgaoa[?^«Bi 

5 0 m/ s T*«f^LTfe^L*^igSlCtili^ig^ 

1 o*mk~?5z£mm-e&zrcv>, wsmi 8K& 

t/^Tfe, ^JftfcJ: !> 2 0 L/min.Sfic7)7i<*±agS 1 7 

tfrZMMftmm? i ©a® t l& 

[0016] WJba^fcASfcfflHtt'l'SOflMMttt* 
KUc*^^ coafflKi 8KJHM2 o, 

TV^eci:*»6a!«2 l £>MAUtv\, fl!oTMijB#© 
If fflSW&BH-iJ-ft fc<DT?fi&fr o fc 0 
CO 0 l 7] «T> *«WOiiaiSlC"Qt^TKWf So 

[ooi 8] hi \**mmv>wi i ©*a*w**LT*i 

0, ±^LfeH2 5©l!|iI8gl 8KI£i&LTjffift2 1 * 
«AL^<-T§^3§iiLfcfeOT?£i, 0 H4ttHKDBI 
il£§ 1 8 a cD0^LTl/^o 0 1 RTfM 4 fc^LfcgiJ 
ami 8 aT?tt«»HI^*T«IB*»6!5WUfci:* 
KtfJPSP*HBl£E*S^S <fe 3 ICSII 3 3 Lfcija 
S§#A-3 0 at«fc»)jS»at2 1^«AL©< bfcSig* 

[0 0 19] C0j^3 3#fcs^fcfc^*^©fli«& 

jS»S£2 nmx£tiT\i*zt£im&o tot, an3 

1§Hi¥£lM«tfAt<, ±)1SS1 7©¥J5«£WdtfLT 
:/^xpM£&3#\ l 0%;gSK$THg»rsc:£tf 

[0020] 025 fc^f BBSS 1 8 Kfcl/T 

14, mP^2@3fOSJgt*oTLS5*% COSMIC 
ISM 3 3*»ttfc*£-fc:l4, IHWKMttifeSDffiWSn 

cn&, JMj^2 i ©WA»tt*Kinf ism 2 
oogpm^(EJi«n«fci6-?»fc«o tot, 2{@m<DtB 
p© 5 -s, -mmm 3 3 «»*-r* e fc^#tc^r* 

[0 0 2 1] fcfc, »4L&1^ 2®m<omn<Dv 
% 1 «Bf tt±ESS 3 3 mm U t.5 1 ffiffitfffiiffi 2 

[0022] $fc, xy^yjcfcoTJUSiic^frftJlB- 
Ktt, aM3 3©«££At<^3C£T*fj£-f5C£: 
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0 imMmmvBmicmm 3 3 ctit, 3 

3Ii&*/*-©#fc©g 3 3 %sgBf S c tT'iStf-^M^ 
«*fcff**o Mfc, ^KfcADiftKKflJSg? i©g® 

McDtUptan 3 3 £«rs £ ^^ftiJ^MfgMt« 

^-efcSCfca^Jofco etui, ffiSffillSfrFfflfca 
M3 afcKB-Sc'fclcJ:!), £J$ttl i©itffi, ost) 
MftMiS?»c2*?5ft2 1 ##A*nJi< fcSfc«>T?S 

[oo23]M2i <Dmwp%^Wre?<DttmtL 

T, #^¥8-5 1 1 6 2 7*£WfcE«0gW0J:5 

«ctt,Rrtii?$5^ cn(ife^ifiii2 i«£ 
mw&r-im 6 © b kTjkt x 5 tc&tmm 2 1 
20 ass 1 7 fcataj 2 1 t>m± lt^t t, , eoass 1 8 at? 

t*3^TfcjMM2 l^A-rs^aawsb-e&So 

[0 0 2 4] ©^3 30»tttLTtt, HI, H4t^ 
5 tttfJP 3 2 (Dffi^f*^fM UTfcJdWSWHcfc 
H 5 fc^-f «t 5 tC^S^W 3 4 K «fc o f fe Utt© 

[0 0 2 5] ^tC, *«WO»2 0*JMHt^'»TBiBli 
30 TSo 

[0 0 2 6] B 7 2 ©HGfiiffl*5*"ri8U 0 8 BAR 
H*SLT^5. 0 7, H8fc3K-r«fc5Kffi(jilSfc3SiJi 

2 i &*Af sfcii>©xy 7h3 5^fig$nr^§gij 
t4Lftv»AHffi«E2 i *#A-rs^ttP3jg-et.fiv 0 Ch 

lc£ 0, mi 0**M»C^Lfe««lCin*TXU-y h 3 
5'\©jMM#Atfffiii£ft3fca& % 5MM2 

40 [0027] *mi<Dns3<DmmmK.-o^xmm 
[002 a] m9it^m<DfS3<ommm^tm^ 

LTV^So B99t4«tt©aP#3 6*fflilKA/<-3 0 d 

tiwr* c tic «t d * 6tis»«aiA*ffiji-rs«jst 

[0 0 2 9] ifi^W^*XSIWte#fiLfcilBR^<0 

v^Ttt^tAt*Mij^^-rsfe©^sf), iuM© 
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x-ftm-z, z. 1 & wrtiT^s as 3 3 

t<i§:oTL$5o C©*§3\ MftfHKSBl OOT?© 

jEE#s£mrj/^x#A£<as^ i&<mffitt+ 
»j;^Tif5 0 a 9 iCTjKt^m*. c©=fc?a*i£- 

[0 0 3 0] $fc, 010 iCaVT * 5 K«tt$Bl*fc*rL 

[0031] nit, msnmmttvzmwim* 

0 1 1 icmto 

[0032] m^mB<Dm4<Dmmmic-o^rmmt 

[ 0 0 3 3 ] 0 1 2 tt*«BB©® 4 ©H»J*^-f 
0*^LTI^S. 01 2HffliiKj!;^— 3 0gOtilP3 

«Tfa±atfts i ~s 3 ©f&swwcitisrr* i: w^y 
lzmxtzrctb, ^yyymmtfQ o o~ 

1 2 0 Orpm mg©gt^«#1fffc§r$l§IM7bV.bS < £ 
»ft«Ptt*^W Hat 2 0 0 Orpm fiLkfcfcSfci 

9Bi 7©i»fc*«-«jafi!tt««ft:u mwmi 8 g 

Sv\ ±SKl 7©TO^*£DUg^¥£)M»£at> 
V-T^Xi^Si:*§MlR]*^5c tot, *^©^4 30 
©mSM»EHE»6 0 0~1200rpm ^©fl^Ata 

lM£2 0 0 Orpm EU^SfcjffiHf 2 1 
-r§x^i>>tc*tLT^ ±Mbfcff l~ffS3©HSfiM 

[ 0 0 3 4 ] 0 1 3 &0 1 2 t*V»T 2 WTfea 
iIESfflP3 2£l@ffifc:L7MSire&3o zcD&Vit? 
^ct\c^mtiy-fXimi 2©SiSiDfe$5tfg 
MUSI OHiSflflfcJteLTftfc# , el& 6 0 %SfiK 

flawsa&stffcs,, 40 

[0035] 0 1 4 «0 1 3 E^-fllilE&fcJtl&bTA 
P 3 1 ©{ftlftfcftilS-es C £££ DM WAP 3 1 

saturati*? i mzTvmmtffimmfflm? 1 as 

fr5tHP3 2 STOEKAWnCicfte J:9K:iBBB l 
8 k^ffMLfcfeOTSSo HI 3©#BBT?ttBl 2© 
IB^fcHflHc* X>i/>[elK^6 0 0~ 1 2 0 Orpm 

nmcomrnxmrnmrnmrn^b-s < a»a*Ht«^ 

W H«2000rpm tLhOHiaRK:** V-f 

fsta*i»si*»**. tfru 01 4©iijg^-r^^i: 

kl<toT|5I*aJ[2 0 0 Orpm fC&l^TH 1 2<DBftKE 50 
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5ft;feSJB©£#at#}li**i3;fcik Mft»DA^ 

[0 0 3 6] wcxmivmsvmmMic'D^Tmffl? 

[0 0 3 7] 01 5tt*^©^5©HSgM^-r0^ 
^LTV^o «®0«a»W*? lfc*I^Ttt, 02 7 

-a*JRft2 o T«Wtft5J;5 fc«tt**a fcifi 

ft 2 1 EMbT«jSjgRtfW*7^ X^ftt^{bbTL 
SV\ M«)Bf©ftiiJPS*^<a§o bfrU 

o , mm 2 1 fantsHttHitias? i mmKm^m^ 

[0 0 3 8] 01 6&401 SOW&traSKW^y-fX 

[0 0 3 9] »fc*^©!B6©f|^fcO^TiK!fi"*- 

[ 0 0 4 0 ] 0 1 7 fi*^BJ3©^ 6 ©S»J^^fg|5^ 
Wmweib D . 0 4 © E - E (RBfcffiI!fr*«i8*wL ■ 

[0 0 4 1] *fffiC*1-*5K«»«CJ;5«ttaMI 

trail*? i asfeiiT'tt, jewwi-ettwortti©**' 

*stn«fe*, mtf^iriR? ni^JKPiii* i omm 
ssrtja4 i<?fiafc:ffiii-rs < fc5tE«*n«o %t-ox, 
mmmm? i *E#ifittJiii«siTttjiSsi*wrs 

B^lglRjtfeSc S6©HSfiMfc*^TH:, 01 7fc^ 

■r «t 5 ictem 4 2 £tt«ftiiR? i ssosierain 

OClRi*>oT/h*<asJ:5li:bT^ao ^© 

[0042] M^mn<omi <Dmmm\^^xm\ 8 
-02 o*m^x9mt%o 

[0 0 4 3] 01 8 yMff Mil? 1 «x7i"J-t 1 
0 2fcSiLfcH*^lT^S. 01 8t^-r<t5tjfi 

^ tiffi n x h <t©j^ s mmm mmw i o o *x r ^ u 

[0044] u^t\ nwiffrttji^-rsiiaBttxj/e; 
y^e.®^w©AP, osDxr^u-: r\ 0 2©a± 

{tr* tiffin 2 1 jW84-r*a«Btfft*:* < *{bt §^ 
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fb-r^MSim^cMbT, jMstMUBi o o inrvn 
KwaLfe«t 5 Ka«sHiisiioai5ie«(£*s{b*-a: 

[0 0 4 5] &oT, «lfKWBB'Tftt-M)'fc»jST?* 

&v>i;;i3£0i 9, H2 0K^-r«fc5t»a»HIISII io 
*a8K1-S»«jlKl 6©^$?^ ASK* 4 3'*88fi 

[0 0 4 6] 02 1, 02 2&0 1 OK^LfcPJilf&l 
8 e -eo*5MBO»7©^»0!l^-ro 
[0 0 4 7] ^t*^0^8©||fflMtO^T^-r 

-So 

[0 0 4 8] 02 3{4*^©«8 0HSfi«l*^-r«« 
T, j^»I4M2 4fc±KtiL^j;5W«#14ftlS2 

[0 0 4 9] tot, JK&BtfftftiaBfcSftSiiKft 
£ tH*©#tt£ fe ^ T 5S»»E«Mtft«fr S C b 
v\, LfrU ±iIBU 7& c miijai§ft©MtW©??fm 

[0 0 5 0] ?lT\ *fSM©»8O^SS0W4±iiKl 

7 T?©lR«if^©a«i:^oi^oaHifHISII lOOOffl 30 

i\ ±sb 1 7 flT?o««*(nja!ii«:+iHiawtta i 
o o k h z@ajs^jis*wr§M*tf-, ®mbs^^ 

aEBLTcMsfiJSe 1 l KJ:Stt«H8£tt l o o lc«k 
Dra^tH»*ff5o #5nfc2o©8»S£5i 

S§ 1 7 KEBLfc8HiW-©««*a«ttSIS|S lOOf 
?# BtifctHlfclcW ?) &« c t K «t •? MINIMIS 2 3 £ 

[0 0 5 1] m8©H«t«(0^a*fflV^T % X^^y^ 
t»ttl!2 3 *K£-f St xy^yg 40 

t«E»tf»IS!l 1 0 0©J#K*fEMLfc!K H7©^6fi 

[0 0 5 2] LfrU ±MtDKffiT-(iifflgSrttctev^T 
H\ i)iSSl 7 te<DWmKttLX%i£teim®.X*t%;^ 
TOb, Mi£<0¥©T?tt«ifi2 0O±aiKl 7 rtflRftfcS* 

t-s^migTiK, a»8fE2 i ostttttt^BR i 7 

F>3fiDfc©£:£:<|i]Cfc&SfcJ6, W&ffltltwr'vsfi- 
Xfc*Stg|flatf*So fct, £©l!i5ft2 0©il$T*t 
av^^»3S?«£1fttffi* 2 3 *JfIET § C t tt«S»ft¥ 50 



2003-83788 

10 

®T*£So 

[0 0 5 3] Sfc, 02 4tt3ffyy>'X>'^^Orti| 
HMOfX-rABIfc^tfo xy^y\©PRA^Uix7 

^y— f i o zM^Mmi 6,xd7 h^s-fe^-y-i 

03, Fayho— ;WW7i 0 4. X 

u>y h/l/JpfV 1 0 5^K^VX3Jn— l 0 6 f* 

-;l/a--v M o 7 £$&£tiS„ 

[0054] saunt^tt-r^x^* ios, mejifi 
fj-i 0 9, xy^yyyy^i i o, iiY-*-;^* 
ill, 1££&&?H i 23b>e.«figsns«gi5«igfc 

[0 0 5 5] ^ H^ttLft^a\ xV— t£;Uxy^y 

[0056] *mmmiz£m£s w.n.wmc¥xh, tk 
mmmmmntc\mmmm^m.m s c 

T'tSo 

[0 0 5 7] ffc, **i»aD£f«lc**^Tfe 

[0 0 5 8] 

[0 1 ] *%WK&zffimitmmw<owm®&yiz*? 
[02 ] *fm<Dm$tw&wic&m<DffiMftffl3&(o 

¥ffi0Rtf|frffi0 o 

[0 3 ] *%w<d ffimmmwzmfmmmw Ltc® 
[0 4 ] #^ii(DSfi i <D$mm*7F.?mjkxfwm& 

[0 5] l ©H»M€>BU^K€»*^*^-rH 

RdlMo 

[06] *^t=tstfiJ#tt©-M^^T0o 
[0 7] *^©^2©*S6iM*^1-0atf»fS0o 

[0 8] ^m<Dm2<ommm^'r^mm 0 
[09] *^©^3©^sgM^-r0&tfiTffi0o 
[010] imm<Dmz(ommmmm^.(Dmmm 

0&t>"Sffffi0o 
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[Kin ^mmzommmmm^mm^ir 
nwm<, 

[013] ^m(om4(Dmmmmmm(Dmm^t 



[014] ^mn<Dm4<Dmmm<Dmm<Dmm^t 
[015] ^nm<Dm5commm^tmmm a 

[016] *^^5©SlffiM(D9J««©S^^-r 
DfM0c 

[017] *^cD^6©HSg0IJ^-r»fffi0o 
[018] *^©»ftIJSB^x7^i;-^-t^B 
Lfc«iS©gP^ffi0o 
[019] *f§RJ<Dfg7<D*»J£^ir0o 
[02 0] *^CD^7<DH»!l^-rKffi0o 

[02 1] *nw<Dm7 <Dnnmm)mw<Dnm*? 
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